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Attached is Form PTO-1050 (Certificate of Correction) at least one copy of which is 
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SPECIFICATION: 

L Column 3, line 53, change "infiastructure" to —infrastructure—. This appears 
correctly in the patent application as filed on October 15, 1999, on page 7, line 21. 

2. Column 3, line 56, change "taack" to —track—. This appears correctly in the 
patent application as filed on October 15, 1999, on page 7, line 23. 

3. Column 4, line 17, change "GUT object" to —GUI object—. This appears 
correctly in the patent application as filed on October 15, 1999, on page 8, line 22. 

4. Column 4, line 23, change "a GUT" to ~a GUI—. This appears correctly in the 
patent application as filed on October 15, 1999, on page 9, line 3. 



5. Column 11, line 37, change "victual machine" to —virtual machine—. This 
appears correctly in the patent application as filed on October 15, 1999, on page 25, line 12. 

CLAIMS: 

1 . In line 2 of claim 4 (column 12, line 28) change "opening system" to —operating 
system—. This appears correctly in Amendment D as filed on August 11, 2004, on page 2, 
paragraph 5, line 1. 

2. In line 7 of claim 14 (column 14, line 5) change "associated hit" to —associated 
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paragraph 2, line 5, as claim 26. 
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are due, the Commissioner is hereby authorized to charge such fees to Deposit Account 500388 
(Order No. SUN1P223). 
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Detailed Description of the Drawings 



The present invention will now be described in detail with reference to 
the preferred embodiments thereof as illustrated in the accompanying 
drawings. In the following description, numerous specific details are set forth 
in order to provide a thorough understanding of the present invention. It will 
be apparent, however, to one skilled in the art, that the present invention may 
be practiced without some or all of these specific details. In other instances, 
well known process steps and/or structures have not been described in detail 
in order to not unnecessarily obscure the present invention. 

A Pluggable L&F (PLAF) apparatus and method is described which 
emulates the audio functionality of multiple platforms. The platform may be a 
L&F, operating system (OS) or any other GUI environment. A single audio 
PLAF with multiple L&F audio functionality is referred to as an Audio L&F 
(ALF). The Audio L&F includes a set of themes wherein each theme 
corresponds to the audio functionality for a particular platform. The theme 
includes a number of entries wherein each entry provides a mapping between 
an audio event for a GUI component and the respective audio output. 

The Audio L&F apparatus and method may be implemented in Java. 
In one embodiment, audio functionality may be implemented by utilizing the 
conventional PLAF architecture of the Swing components. In another 
embodiment, the Audio L&F defines and implements additional infrastructure 
to Java components to permit audio functionality. For example, a Multiplexer 
may be used to present a single audio L&F as well as track and facilitate 
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primary L&F changes. In another embodiment of the present invention, the 
Audio L&F allows the creation of advanced audio user interfaces in Swing to 
facilitate new applications on the Java platform. 

The present invention provides reinforcement of GUI activity through 
5 audio cues. Advantageously, a cross-modality communication of information 
may be provided to decrease the users' visual load. Further, the present 
invention permits a flexible alternate presentation of pertinent information as 
well as utilization of real -world sounds which leverages the users' knowledge 
of their environment. 
10 Additionally, the present invention allows integration of Swing 

applications into their existing native environments to increase the perceived 
quality of Java applications. Providing the audio cues that the user expects 
form their native environment may more fully integrate Java applications into 
a user's interaction experience. In addition, adding audio feedback to an 
15 interface may increase the perceived quality of the application itself. 

FIG. 2 illustrates an audio L&F software configuration 200 inside a 
running Swing application in accordance with one embodiment of the present 
invention. The Swing toolkit is included in the Java Foundations Classes 
(JFC). The software configuration 200 includes a component 202, a UI 
20 Manager 204, a Multiplexer 206, a primary L&F 208 and an Audio L&F 210. 
These objects communicate to provide audio behavior for the component 202. 

The component 202 may be any widget or GUI object whose actions 
may utilize or lead to an audio event. For example, the component 202 may 
be a button, scroll bar, frame, etc. The audio event may be any action by the 
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component 202 which leads to an audio output or function between the 
computer and the user. By way of example, the event may be the movement 
of a slider, dragging a GUI object or any other user interface action performed 
by the component 202. The component 202 may also be capable of multiple 
5 events. By way of example, a mouse button may have over forty audio events 
within a particular L&F. 

A L&F will generally define the user interface for any known 
component 202 within the L&F. As a result, there will generally be a portion 
of code responsible for the component 202. The code will determine the look 
10 of the component 202 as well as actions and events performed by the 
component 202. Attached to this code, a listener 212 may be added for 
facilitating communication within the audio L&F software configuration 200. 
The listener 212 may be considered a sensor to an event or action for the 
component 202. 

15 Since the component 202 typically only interacts with a single L&F, 

the Multiplexer 206 may be used to manage requests and events for multiple 
and simultaneous L&Fs. To handle the multiple L&Fs, the Multiplexer 206 
acts an interface between the component 202 and the current L&F to allow 
communication therebetween. 

20 Conventionally, the primary L&F 208 is the same as the current L&F. 

With the addition of the Multiplexer 206, the primary L&F 208 may be 
differentiated from an auxiliary L&F, such as the Audio L&F 210. In this 
manner, one primary L&F 208 is still maintained, however, there may be a 
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917 then performs the operation defined by each bytecode as each bytecode is 
read into interpreter 917. In general, interpreter 917 processes bytecodes 905 
and performs operations associated with bytecodes 905 substantially 
continuously. 

5 When a method is called from an operating system 921, if it is 

determined that the method is to be invoked as an interpreted method, runtime 
system 919 can obtain the method from interpreter 917. If, on the other hand, 
it is determined that the method is to be invoked as a compiled method, 
runtime system 919 activates compiler 915. Compiler 915 then generates 

10 native machine instructions from bytecodes 905, and executes the machine- 
language instructions. In general, the machine-language instructions are 
discarded when virtual machine 91 1 terminates. The operation of virtual 
machines or, more particularly, Java™ virtual machines, is described in more 
detail in The Java™ Virtual Machine Specification by Tim Lindholm and 

15 Frank Yellin (ISBN 0-201-63452-X), which is incorporated herein by 
reference in its entirety. 

Although the foregoing invention has been described in some detail for 
purposes of clarity of understanding, it will be apparent that certain changes 
and modifications may be practiced within the scope of the appended claims. 

20 For example, although the invention has been discussed with respect to the 
mentioned L&Fs, other L&Fs may be suitably implemented without escaping 
the nature of the present invention. In addition, the platform independent 
audio apparatus may be any such service and is not restricted to Java. 
Alternately, a broad range of potential interaction taxonomies for classifying 

SUN1P223/P3750/SDB/WJP 25 



This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of Claims: 

1 . (previously presented) A platform-independent audio computer service capable of 
servicing platform dependent audio events on a first and a second platform, the platform- 
independent audio computer service comprising: 

an audio component capable of receiving as input an audio event, the audio event 
representing an event which requires an audio response, the audio component running on a first 
platform serviced by the platform independent audio computer service; and 

a software object representing a set of entries, wherein at least one entry of the set of 
entries is associated with the audio event and a first theme representing an audio cue that maps to 
the audio event, the first theme including a first set of platform dependent audio fields, each 
platform dependent audio field associated with at least one platform dependent audio event of the 
first platform, wherein the first theme is arranged to permit the emulation of the audio event of 
the first platform in response to the audio event; and 

an audio system manager capable of directly or indirectly accessing the software object 
and audio component, thereby allowing the platform dependent audio event to be emulated using 
the software object. 

2. (previously presented) The audio computer service of claim 1 wherein the audio computer 
service is implemented in Java programming language. 

3. (original) The audio computer service of claim 1 wherein the audio event is a GUI audio 
event. 

4. (original) The audio computer service of claim 1 wherein the first platform is an operating 
system. 

5. (previously presented) The audio computer service of claim 4 wherein the operating system is 
one of a Windows operating system, a Motif operating system or a Macintosh operating system. 
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23. (Canceled) 

24. (Canceled) 

25. (previously presented) A method of servicing platform dependent audio events, by a 
platform-independent audio computer service, a platform dependent audio field associated with 
an audio event on a first and a second platform, the method comprising: 

providing an audio component capable of receiving as input an audio event, the audio 
event representing an event which requires an audio response, the audio component running on a 
first platform serviced by the platform independent audio computer service; and 

providing a software object representing a set of entries, wherein at least one entry of the 
set of entries is associated with the audio event and a first theme representing an audio cue that 
maps to the audio event, the first theme including a first set of platform dependent audio fields, 
each platform dependent audio field associated with at least one platform dependent audio event 
of the first platform, wherein the first theme is arranged to permit the emulation of the audio 
event of the first platform in response to the audio event; and 

providing an audio system manager capable of directly or indirectly accessing the 
software object and audio component, thereby allowing the platform dependent audio event to be 
emulated using the software object. 

26. (previously presented) A computer-implemented method of accessing, by a platform- 
independent audio computer service, a platform dependent audio field associated with an audio 
event from a first platform, the method comprising: 

providing a software object representing a set of entries, wherein at least one entry of the 
set of entries is associated with the audio event and a theme representing an audio cue that maps 
to the audio event, the theme including a first set of platform dependent audio fields, each 
platform dependent audio field associated with at least one platform dependent audio event of the 
first platform, wherein the theme is arranged to permit the emulation of the audio event of the 
first platform in response to the audio event; 

receiving a request for a platform dependent audio function; 

importing, using the platform-independent audio computer service, a theme 
corresponding to the platform dependent audio function including at least one platform 
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6,853,868 B1 
February 8, 2005 
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It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

In the Specifications: 

Column 3, line 53, change "infiastructure" to -infrastructure—. 
Column 3, line 56, change "taack" to --track-. 

Column 4, line 17, change "GUT object" to -GUI object-. 

Column 4, line 23, change "a GUT" to -a GUI-. 

Column 11, line 37, change "victual machine" to -virtual machine—. 

In the Claims: 

In line 2 of claim 4 (column 12, line 28) change "opening system" to -operating system-. 
In line 7 of claim 14 (column 14, line 5) change "associated hit" to —associated with-. 
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